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October 7, 2024 Most of stone cutting factories are placed in dry region. The required water of
Available online: these factories is provided by digging deep wells. To reduce water consumption,
December 26, 2024 often the obtained wastewater is treated in traditional way through sedimentation

basins at low efficiency. Recently, the use of hydrocyclones to treat with high
efficiency has increased, it is important to know the factors affecting the
improvement of treatment efficiency. In this study, the effect of parameters
including input flow rate, inlet pressure and retreatment of the overflow on the
performance of a 140mm diameter hydrocyclone were investigated. Experiments
were designed with the aim of separating granite and marble powder particles
using the “Response Surface” method by DESIGN EXPERT. 10 software. A
according to the obtained results, by increasing the input flow from 0.7 to 1.3 Li/s
and reducing the inlet pressure from 4.1 to 2.1 bar, the separation efficiency of
granite and marble in the first stage of treatment, respectively 11.19 and 15.04 %,
and in the second stage, 6.84 and 12.23 % has been increased. Also, the
retreatment of the overflow from the hydrocyclone increased the total separation
efficiency for granite and marble wastewater by 16.24 and 15.16 %, respectively.
Due to the high price of water supply in these factories, changing the input flow
rate, pressure and the retreatment of the overflow of the first stage of treatment
without the need to add a hydrocyclone and other equipments, it is suggested to
improve the treatment efficiency.
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1) Introduction
Ozyonar and Karagozoglu (2012) estimated the daily water consumption in stone cutting industrial units
in average 50 to 150 m3, and the obtained wastewater contains 2 to 10 % of stone powder particles. The
efficiency of stone cutting wastewater treatment with the conventional method of sedimentation basins
is low; therefore, recently Naderi et al. (2018b) proposed the use of hydrocyclone as a modern and
economic method to treat stone cutting wastewater.

2) Materials and Methods
The material used in this research is granite and marble stone powder Design Expert.10 software was
used for initial design of experiments using response surface method (RSM). So that the separation
efficiency parameter in the first stage of wastewater (Ef1), in the retreatment stage (Ef2) and in the total
state (Eft) as the response and parameters of the input flow (sum of overflow and underflow) (Qo) in
Is-1 and inlet pressure (Pi) in bar, were considered as variables.

3) Results
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Fig. 1. Graphs of efficiency (%EF) of hydrocyclone performance in terms of inlet pressures (Pi) and input flow (Qo)
for treatment stage 1&2 (A) and (B), Total treatment (C) and (D).

4) Discussion and Conclusion
Stone cutting wastewater recycling is important in protection of underground water resources. With
using of hydrocyclone as an economic method for the wastewater treatment of these industrial units, it
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seems to be necessary to study and investigate the effective factors on improve the performance of
hydrocyclone. The results of the experiments showed that in a constant weight concentration and flow
ratio, the efficiency of particle separation and wastewater treatment is inversely related to the
hydrocyclone inlet pressure. The decrease in the input flow rate of the hydrocyclone and the increase
in its inlet pressure caused a decrease in the separation efficiency, because of increasing the flow
disturbances inside the hydrocyclone and as a result, decreasing the rotation speed of the fluid. In this
way, reducing the inlet pressure to 2 bar, increased the separation efficiency by 11.19% and 15.07%,
respectively, in the first stage of treatment and in the second stage of treatment increased the separation
efficiency of granite and marble particles by 6.84% and 12.23%, respectively. Retreatment of the
overflow obtained from the first stage hydrocyclone treatment had a significant effect on improving the
separation efficiency and reducing the diameter of the particles in the treated wastewater. with
retreatment, the separation efficiency of marble and granite particles from wastewater increased by
20.81% and 20.4%, respectively And the maximum diameter of the particles in the marble and granite
wastewater decreased by 95.13% and 94.2%, respectively, after two consecutive treatment stages. Due
to the location of most of the stone cutting industrial units in the dry and low water areas of Iran and
the high price of water supply in these areas, it is recommended to use these results in the stone cutting
industry.
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